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P r e f a c e  
I n t e r e s t  i n  human s e t t l e m e n t  sys tems and p o l i c i e s  has  been 
a  c r i t i c a l  p a r t  o f  u r b a n - r e l a t e d  work a t  IIASA s i n c e  i t s  incep-  
t i o n .  Recen t ly  t h i s  i n t e r e s t  has  g i v e n  r ise  t o  a  c o n c e n t r a t e d  
r e s e a r c h  e f f o r t  f o c u s i n g  on m i g r a t i o n  dynamics and s e t t l e m e n t  
p a t t e r n s .  Four s u b - t a s k s  form t h e  c o r e  o f  t h i s  r e s e a r c h  e f f o r t :  
I.  t h e  s t u d y  of  s p a t i a l  p o p u l a t i o n  dynamics; 
11. t h e  d e f i n i t i o n  and e l a b o r a t i o n  of  a  new r e s e a r c h  
a r e a  c a l l e d  demometrics and i t s  a p p l i c a t i o n  t o  
m i g r a t i o n  a n a l y s i s  and s p a t i a l  p o p u l a t i o n  
f o r e c a s t i n g ;  
111. t h e  a n a l y s i s  and d e s i g n  of  m i g r a t i o n  and s e t t l e m e n t  
p o l i c y ;  
I V .  a  compara t ive  s t u d y  o f  n a t i o n a l  m i g r a t i o n  and 
s e t t l e m e n t  p a t t e r n s  and p o l i c i e s .  
  his p a p e r ,  t h e  f i f t h  i n  t h e  compara t ive  s t u d y  series,  
examines two a s p e c t s  o f  s p a t i a l  p o p u l a t i o n  dynamics i n  t h e  
S o v i e t  Union: t h e  m i g r a t i o n  age  p r o f i l e  i n  t h e  U.S.S.R. and 
some of  t h e  d i s t r i b u t i o n a l  consequences o f  z e r o  p o p u l a t i o n  
growth. The former  t o p i c  d e a l s  w i t h  t h e  problem o f  summarizing 
obse rved  r e g u l a r i t i e s  i n  m i g r a t i o n  d a t a ,  t h e  l a t t e r  c o n s i d e r s  
how s t a b i l i z a t i o n  of  t h e  S o v i e t  n a t i o n a l  p o p u l a t i o n  migh t  a f f e c t  
i t s  urban and r u r a l  p o p u l a t i o n  d i s t r i b u t i o n s .  
R e l a t e d  p a p e r s  i n  t h e  compara t ive  s t u d y  series,  and o t h e r  
p u b l i c a t i o n s  o f  t h e  m i g r a t i o n  and s e t t l e m e n t  s t u d y ,  a r e  l i s t e d  
on t h e  back page of  t h i s  r e p o r t .  
A. Rogers 
J u n e  1976  
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A b s t r a c t  
The absence  o f  r e l i a b l e  and d e t a i l e d  d a t a  on i n t e r n a l  
m i g r a t i o n  i s  a  problem t h a t  r e p e a t e d l y  c o n f r o n t s  demogra- 
p h e r s  and p o p u l a t i o n  geographers  concerned w i t h  t h e  dynam- 
i c s  o f  s p a t i a l  p o p u l a t i o n s .  The f i r s t  of  t h e  two s h o r t  
n o t e s  assembled i n  t h i s  paper  d e s c r i b e s  a  p r o c e d u r e  f o r  
i d e n t i f y i n g  and summarizing t h e  p e r s i s t i n g  r e g u l a r i t i e s  
t h a t  appear  i n  e m p i r i c a l  d a t a  on i n t e r r e g i o n a l  m i g r a t i o n .  
An a p p l i c a t i o n  based on d a t a  f o r  t h e  S o v i e t  Union i l l u s -  
t r a t e s  t h e  p r i n c i p a l  argument.  
The second n o t e  c o n s i d e r s  some of t h e  g e o g r a p h i c a l  
consequences  of  z e r o  p o p u l a t i o n  growth i n  t h e  S o v i e t  
Union. S p e c i f i c a l l y ,  a t t e n t i o n  i s  focused  on t h e  changes  
i n  age  compos i t ions  and i n  r e g i o n a l  s h a r e s  o f  t h e  urban 
and r u r a l  p o p u l a t i o n s  of t h e  U.S.S.R. t h a t  might  a r i s e  
w e r e  f e r t i l i t y  immediately t o  d e c l i n e  t o  r ep lacement  
l e v e l .  
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MODEL MIGRATION SCHEDULES: AN ILLUSTRATION USING 
DATA FOR THE SOVIET U N I O N  
Andrei  Rogers 
1 .  I n t r o d u c t i o n  
The s p a t i a l  e v o l u t i o n  of  a  human p o p u l a t i o n  i s  l a r g e l y  de-  
te rmined by i t s  r e c e n t  h i s t o r y  of  f e r t i l i t y ,  m o r t a l i t y ,  and 
migra t ion--a  h i s t o r y  d e f i n e d  by a  c o l l e c t i o n  of s p a t i a l l y  
d i s a g g r e g a t e d  a g e - s p e c i f i c  r a t e s  of b i r t h ,  d e a t h ,  and geograph- 
i c a l  m o b i l i t y .  These r a t e s  e x h i b i t  remarkably  p e r s i s t e n t  r e g u l a r -  
i t i e s  a l l  o v e r  t h e  g l o b e ,  and it i s  t h e r e f o r e  n o t  s u r p r i s i n g  
t h a t  demographers have sough t  t o  i d e n t i f y  and summarize such 
r e g u l a r i t i e s  by means of  v a r i o u s  c u r v e - f i t t i n g  e x e r c i s e s  t h a t  
c o l l e c t i v e l y  f a l l  under  t h e  d e s i g n a t i o n  of  "model" s c h e d u l e  
c o n s t r u c t i o n .  Model s c h e d u l e s  have two i m p o r t a n t  a p p l i c a t i o n s :  
1) t h e y  may b e  used t o  i n f e r ,  d i s a g g r e g a t e ,  o r  a d j u s t  t h e  
e m p i r i c a l  s c h e d u l e s  of  p o p u l a t i o n s  f o r  which t h e  r e q u i s i t e  
d a t a  a r e  l a c k i n g  o r  i n a c c u r a t e ,  and 
2)  t h e y  c a n  be  a p p l i e d  i n  mathemat ica l  s t u d i e s  of  s p a t i a l  
p o p u l a t i o n  dynamics. 
Model f e r t i l i t y  and model m o r t a l i t y  s c h e d u l e s  have r e c e i v e d  
a  s i g n i f i c a n t  amount o f  a t t e n t i o n  d u r i n g  t h e  p a s t  decade .  T h i s  
h a s  n o t  been t h e  c a s e  w i t h  model m i g r a t i o n  s c h e d u l e s .  T h i s  pa- 
p e r  c o n s i d e r s  t h e  problem of  d e f i n i n g  model m i g r a t i o n  s c h e d u l e s  
and i l l u s t r a t e s  t h e i r  u s e  w i t h  demographic d a t a  f o r  t h e  U.S.S.R. 
2. Model Migra t ion  Schedu les  
The shape ,  o r  p r o f i l e ,  of  an  a g e - s p e c i f i c  s c h e d u l e  o f  m i -  
g r a t i o n  r a t e s  i s  a  f e a t u r e  t h a t  may b e  u s e f u l l y  s t u d i e d  inde-  
p e n d e n t l y  of  i t s  i n t e n s i t y ,  o r  l e v e l .  T h i s  i s  because  t h e r e  i s  
-
c o n s i d e r a b l e  e m p i r i c a l  ev idence  t h a t  a l t h o u g h  t h e  l a t t e r  t e n d s  
t o  v a r y  s i g n i f i c a n t l y  from p l a c e  t o  p l a c e ,  t h e  former  remains  
much t h e  same i n  v a r i o u s  l o c a l i t i e s .  ~ l l u s t r a t i o n s  of  t h i s  
p r o p e r t y  appear  i n  F i g u r e  1 ,  which sets o u t  m i g r a t i o n  r a t e s  f o r  
t h e  U.S.A. and Sweden. 
M i g r a t i o n  r a t e s  v a r y  s u b s t a n t i a l l y  f o r  d i f f e r e n t  a g e  groups .  
They a r e  r e l a t i v e l y  h i g h  f o r  t h e  young b u t  d e c l i n e  s h a r p l y  w i t h  
age  among t h e  middle-aged.  The b a s i c  a g e  p r o f i l e s  may b e  
AGE 
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FIGURE l.A: Age-Speci f ic  Annual M i g r a t i o n  R a t e s  of  t h e  T o t a l  
Uni ted  S t a t e s  P o p u l a t i o n  by Category  o f  Move: 
Average o f  1966-1971. 
Source:  Long (19731, p.  38 
AGE 
FIGURE l .B: A g e - S p e c i f i c  Annual  M i g r a t i o n  R a t e s  of t h e  Swed i sh  
P o p u l a t i o n  by Sex :  Ave rage  of 1968-1973. 
S o u r c e :  I n t e r n a l  M i g r a t i o n  i n  Sweden 1968-1973, 1974 ,  p .  10 .  
summarized i n  a  number of  ways, t h e  more u s e f u l  o f  which t e n d  
t o  r e f l e c t  s i m i l a r  e f f o r t s  i n  t h e  a r e a s  o f  f e r t i l i t y  and mor-. 
t a l i t y .  
Because m i g r a t i o n ,  l i k e  f e r t i l i t y ,  i s  p o t e n t i a l l y  a  
r e p e t i t i v e  e v e n t ,  i t s  l e v e l  can  b e  e x p r e s s e d  i n  t e r m s  of  a n  
expec ted  number of  e v e n t s  p e r  p e r s o n .  But ,  l i k e  m o r t a l i t y ,  
m i g r a t i o n  c a n  b e  measured i n  t e r m s  o f  an  expec ted  d u r a t i o n  
t i m e ,  e . g . ,  t h e  f r a c t i o n  of  a  l i f e t i m e  t h a t  one  may e x p e c t  
t o  l i v e  i n  a  p a r t i c u l a r  r e g i o n .  The l a t t e r  p e r s p e c t i v e  
s u g g e s t s  an  approach  t o  t h e  c o n s t r u c t i o n  of model m i g r a t i o n  
s c h e d u l e s  t h a t  r e sembles  t h e  e f f o r t s  o f  Coa le  and Demeny 
( 1 9 6 6 ) ;  t h e  former  v iew l e a d s  one t o  c u r v e - f i t t i n g  e f f o r t s  
such a s  t h o s e  of  K e y f i t z  ( 1 9 6 8 ) ,  Mazur (1976) and Tekse 
( 1 9 6 7 ) .  Having exper imented  e l sewhere  w i t h  t h e  " m o r t a l i t y "  
approach (Rogers ,  1975, Ch. 6  and Rogers and C a s t r o  3976) 
w e  s h a l l  c o n s i d e r  h e r e  t h e  a p p l i c a b i l i t y  of  t h e  " f e r t i l i t y "  
approach . 
2.1 The P l ig ra t ion  Age P r o f i l e  
A g e - s p e c i f i c  m i g r a t i o n  r a t e s ,  such a s  t h o s e  i l l u s t r a t e d  
i n  F i g u r e  1  confound a  r e g i o n ' s  m i g r a t i o n  a g e  p r o f i l e  - w i t h  
t h e  r e g i o n ' s  p o p u l a t i o n  age  compos i t ion .  T h i s  can  b e  e a s i l y  
demons t ra ted  by examining t h e  components i n  t h e  numerator  and 
denominator  o f  t h e  f r a c t i o n  t h a t  d e f i n e s  t h e  a g e - s p e c i f i c  
m i g r a t i o n  r a t e ,  M(x) . I f  O(x)  d e n o t e s  t h e  number of  o u t -  
m i g r a n t s  of age  x  l e a v i n g  a  r e g i o n  w i t h  a  p o p u l a t i o n  o f  K ( x ) ,  
t h e n  
where 
0 = t o t a l  number of  o u t m i g r a n t s ;  
N(x)  = p r o p o r t i o n  of  m i g r a n t s  o f  age  x ;  
K = t o t a l  p o p u l a t i o n ;  
C ( x )  = p r o p o r t i o n  o f  p o p u l a t i o n  of a g e  x; and 
c m r  = c r u d e  m i g r a t i o n  r a t e .  
We d e f i n e  N(x) t o  be t h e  migra t ion  age p r o f i l e  a s s o c i a t e d  
wi th  a r eg iona l  popula t ion  and C(x )  t o  be t h a t  p o p u l a t i o n ' s  - age 
composition. D i s t i ngu i sh ing  among such p r o f i l e s  and composit ions 
on t h e  b a s i s  of  a summary measure of age such a s  mean age,  we can 
c l a s s i f y  observed migra t ion  schedules  a s  f a l l i n g  i n t o  one of t h e  
fol lowing f o u r  c a t e g o r i e s :  
1 .  Young migra t ion  age p r o f i l e  and young popula t ion  age 
composit ion;  
2. Young migra t ion  age p r o f i l e  and o l d  -popula t ion  age 
composit ion;  
3. - Old mig ra t ion  age p r o f i l e  and young -- popula t ion  age 
composition; and 
4. Old -migra t ion  age p r o f i l e  and -. o l d  . -- popula t ion  age 
composit ion.  
Let  n denote  t h e  mean age of p r o f i l e  N (x )  , and c denote  
t h e  mean age of composit ion C ( x ) .  Then t h e  above f o u r  s t a t e -  
ments may be summarized by t h e  fol lowing two-by-two t a b l e :  
F igure  2.A i l l u s t r a t e s  t h e  age p r o f i l e s  and age composit ions 
t h a t  combine t o  produce t h e  migra t ion  r a t e  cu rves  of F igure  
1.B. S i m i l a r  d a t a  f o r  Poland a r e  s e t  o u t  i n  F igu re  2.B f o r  
purposes of comparison (See a l s o  Appendix). The r e s p e c t i v e  
mean ages  f o r  Sweden a r e  n = 25.93 and 5 = 26.71 f o r  males 
and = 25.23 and c = 25.48 f o r  females.  For Poland they  a r e  
n = 26.27 and c = 32.99 f o r  males and n = 28.50 and c = 34.75 
f o r  females.  
----. 
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2 . 2  The M i g r a t i o n  L e v e l  
A commonly used  summary measure  o f  f e r t i l i t y  l e v e l  i s  t h e  
g r o s s  r e p r o d u c t i o n  r a t e  which ,  f o r  d a t a  e x p r e s s e d  i n  f i v e - y e a r  
a g e  i n t e r v a l s ,  i s  d e f i n e d  a s  
GRR = 51 F ( x )  . 
X 
A s i m i l a r l y  u s e f u l  summary measure  o f  m i g r a t i o n  l e v e l  
i s  t h e  g r o s s  m i g r a p r o d u c t i o n  r a t e  (Roger s ,  1975,  p. 1 4 8 ) :  
GMR = 51 M(x) . 
X 
A s  w i t h  a g e  p r o f i l e s  and a g e  c o m p o s i t i o n s ,  it i s  sometimes con- 
v e n i e n t  t o  d i s l z i n g u i s h  v a r i o u s  a g e - s p e c i f i c  s c h e d u l e s  o f  migra-  
- 
t i o n  r a t e s  l l ( x )  by t h e i r  mean a g e ,  m s a y ;  i n  s u c h  i n s t a n c e s  w e  
s h a l l  a s s o c i a t e  t h a t  mean a g e  w i t h  t h e  s c h e d u l e ' s  GllR and  w r i t e  
GMR (i) .
S u b s t i t u t i n g  ( 1 ) i n t o  ( 2 )  w e  o b s e r v e  t h a t  
where 
0 I = 5.- = t h e  i n t e n s i t y  o f  m i g r a t i o n ,  K and  
p = C - -  N ( x )  - t h e  a g e  p a t t e r n  o f  m i g r a t i o n .  
c ( X I  - X 
Note  t h a t  t h e  i n t e n s i t y  o f  m i g r a t i o n  d e a l s  w i t h  t h e  f r a c t i o n  o f  
a  p o p u l a t i o n  t h a t  moves ( i . e . ,  t h e  c r u d e  m i g r a t i o n  r a t e  t i m e s  
5 ) ,  whereas  t h e  a g e  p a t t e r n  o f  m i g r a t i o n  i s  a  summary i n d e x  o f  
two a g e  d i s t r i b u t i o n s .  M i g r a t i o n  l e v e l  i s  t h e  p r o d u c t  o f  i n -  
t e n s i t y  and  a g e  p a t t e r n .  T h i s  s u g g e s t s  t h e  f o l l o w i n g  c l a s s i f i -  
c a t i o n  o f  o b s e r v e d  m i g r a t i o n  s c h e d u l e s :  
1 .  Low GMR ( o r  I o r  c m r )  and  low m; 
2 .  Low GMR ( o r  I o r  c m r )  and h i g h  m; 
3. High GMR ( o r  I o r  c m r )  and low m; and 
4 .  High GMR ( o r  I o r  c m r )  and h i g h  m .  
These  a r e  summarized i n  t h e  f o l l o w i n g  t a b l e :  
- --- -- - -- .- - 
P a t t e r n ,  P ( 6 )  
--- - - -- 
Young 
M i g r a t i o n  5 below a v e r a g e  m above  a v e r a g e  
Low L e v e l ,  GMR below a v e r a g e  GMR below a v e r a g e  
GMR ( m )  -- - - 
m below a v e r a g e  ( o r  1) m above  a v e r a g e  High GMR above  a v e r a g e  GMR above  a v e r a g e  ( o r  c m r )  
2 .3  I l l u s t r a t i o n s  
The d e c o m p o s i t i o n  o f  an a g e - s p e c i f i c  m i g r a t i o n  s c h e d u l e ,  
M ( x ) ,  i n t o  a  l e v e l  component ,  c m r ,  s a y ,  and  a  p a t t e r n  component ,  
~ ( m ) ,  s u g g e s t s  a  more d i r e c t  f o c u s  on t h e  ways i n  which d i f -  
f e r e n t  r e g i o n a l  m i g r a t i o n  a g e  p r o f i l e s  combine w i t h  d i f f e r e n t  
r e g i o n a l  a g e  c o m p o s i t i o n s  t o  p roduce  o b s e r v e d  d i s t r i b u t i o n s  
of  m i g r a t i o n  r a t e s  by a g e .  
T a b l e  1 p r e s e n t s  two r e g i o n a l  m i g r a t i o n  a g e  p r o f i l e s  
( F i g u r e  3)  and two r e g i o n a l  a g e  c o m p o s i t i o n s  ( F i g u r e  4 ) .  
Given a  c m r  o f  0 . 1 0  s a y ,  t h e s e  f o u r  d i s t r i b u t i o n s  may b e  com- 
b i n e d  t o  form t h e  f o u r  se ts  o f  m i g r a t i o n  r a t e s  t h a t  a p p e a r  i n  
Columns 5 t h r o u g h  8 and which a r e  i l l u s t r a t e d  i n  F i q u r e  5 .  
A young ( o l d )  m i g r a t i o n  a g e  p r o f i l e  and  a  young ( o l d )  
a g e  c o m p o s i t i o n  g e n e r a t e s  a n  o l d  (young)  m i g r a t i o n  s c h e d u l e .  
But  what  a r e  t h e  r e s u l t s  o f  mixed c o m b i n a t i o n s ?  C o n s i d e r ,  
f o r  example ,  t h e  c o m b i n a t i o n  of  a  young m i g r a t i o n  a g e  
p r o f i l e  and  an  o l d  a g e  compos i t i on - - a  c o m b i n a t i o n  t h a t  
p resumably  e x i s t s  i n  e c o n o m i c a l l y  d e c l i n i n g  a r e a s  which 
have  been  c o n s i s t e n t l y  l o s i n g  t h e i r  younge r  p o p u l a t i o n .  Such 
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m i g r a t i o n  s c h e d u l e s  clif f e r  s u b - s t a n t i a l l y  i n  mean a g e  from 
t h o s e  o f  economica l ly  growing r e g i o n s  w i t h  t h e i r  combina t ions  
o f  young p r o f i l e s  and young compos i t ions .  
The r e v e r s e  combinat ion  of a n  o l d  m i g r a t i o n  a g e  p r o f i l e  and 
a  young a g e  compos i t ion  may pe rhaps  be  c h a r a c t e r i s t i c  of a  rap-  
i d l y  growing r e g i o n  i n  a  c o l d  c l i m a t e .  I n  such  a  c a s e  one migh t  
e x p e c t  t o  f i n d  a  r e l a t i v e l y  l a r g e  o u t m i g r a t i o n  of  t h e  e l d e r l y  
t o  m i l d e r  and s u n n i e r  c l i m a t e s .  
2.4 A p p l i c a t i o n :  M i g r a t i o n  i n  t h e  S o v i e t  Union 
T a b l e  2  p r e s e n t s  c r u d e  e s t i m a t e s  o f  a g e - s p e c i f i c  m i g r a t i o n  
r a t e s  between urban and r u r a l  a r e a s  f o r  t h e  S o v i e t  Union i n  1970. 
They were d e r i v e d  i n  t h e  fol . lowing manner. A p a i r  o f  p u b l i s h e d  
a g e  p r o f i l e s  d e s c r i b i n g  i n -  and o u t - m i g r a n t s  i n t o  and o u t  of  
urban a r e a s  i n  t h e  U.S.S.R. was averaged  t o  produce  t h e  a g e  
p r o f i l e  se t  o u t  i n  Column 3 and i l l u s t r a t e d  i n  F i g u r e  6 .  (The 
0-15 and 60+ age  g roup  p r o p o r t i o n s  were d i s a g g r e g a t e d  u s i n g  t h e  
p r o f i l e  e x h i b i t e d  hy t h e  Po l i - sh  d a t a . )  Next ,  t h e  m i g r a t i o n  
age  p r o f i l e  was combined w i t h  obse rved  u rban  and r u r a l  p o p u l a t i o n  
age  compos i t ions  and obse rved  c r u d e  m i g r a t i o n  r a t e s  ( t h e  l a t t e r  
a v a i l a b l e  o n l y  f o r  1973 and 1974, however) t o  produce  t h e  urban- 
t o - r u r a l  and r u r a l - t o - u r b a n  m i g r a t i o n  r a t e s  t h a t  a p p e a r  i n  t h e  
l a s t  two columns o f  T a b l e  2. 
3 .  A M u l t i r e g i o n a l  L i f e  Tab le  f o r  t h e  USSR 
A y e - s p e c i f i c  d e a t h  r a t e s  d i s a g g r e g a t e d  by u rban  and r u r a l  
p l a c e s  o f  r e s i d e n c e  a p p a r e n t l y  a r e  n o t  p u b l i s h e d  by t h e  USSR. 
Column 4 o f  T a b l e  3  sets o u t  such r a t e s  f o r  t h e  n a t i o n  a s  a  
whole. These w e r e  s c a l e d  t o  produce  t h e  t o t a l  numbers of  
d e a t h s  i n  urban and r u r a l  a r e a s  t h a t  were r e p o r t e d  i n  p u b l i s h e d  
d a t a .  Thus w e  a r e  f o r c e d  t o  assume t h a t  t h e  a g e  c u r v e  o f  d e a t h  
r a t e s  i n  urban and r u r a l  a r e a s  is t h e  same ( b u t  n o t  t h e  a r e a  
under t h e  c u r v e ) .  I n  t h i s  manner w e  o b t a i n e d  t h e  age-  
s p e c i f i c  urban and r u r a l  d e a t h  r a t e s  s e t  o u t  i n  Columns 5 and 6 .  
These r a t e s  were combined w i t h  t h e  a g e - s p e c i f i c  p o p u l a t i o n  d a t a  
i n  T a b l e  3 and t h e  m i g r a t i o n  r a t e s  i n  T a b l e  2  t o  g e n e r a t e  t h e  
two-region l i f e  t a b l e  f o r  t h e  USSR t h a t  a p p e a r s  i n  T a b l e  4 .  

TABLE 2.  Model  M i g r a t i o n  S c h e d u l e s  f o r  t h e  USSR, 1 9 7 0 .  
1  Age P r o f i l e  , N ( x )  Age C o m p o s i t i o n  2  , C ( x )  Age,  x ~ i g r a t i o n   ate^, M (x )  
( 1 . )  ( 2 . )  ( 3 . )  ( 4 . )  ( 5 . )  ( 6 . )  ( 7 . )  
I n  - O u t  - A v e r a g e  Urban  R u r a l  
- Urban  t o  R u r a l  R u r a l  t o  Urban  M i g r a t i o n  (z = 2 5 . 8 2 )  ( E  = 3 1 . 2 7 )  ( E  = 3 0 . 7 0 )  ( m  = 2 7 . 9 2 )  (15 = 2 7 . 0 6 )  
70  + ) 
Unknown 
TOTAL 
' s o u r c e :  V e s t n i k  S t a t i s t i k i ,  1 9 7 1 ,  No. 1 1 ,  p .  8 1 .  A v e r a g e  p r o f i l e s  f o r  t h e  0-15 a n d  60+ a g e  g r o u p s  
w e r e  o b t a i n e d  u s i n g  t h e  a g e  p r o f i l e  f o r  P o l a n d  i n  F i g u r e  2.B.  
2 ~ o u r c e :  T a b l e  3.  
M ( X )  = c m r . .  ( N ( x )  + C ( x ) ) ,  where c m r ( u , r )  = 0 .01124  a n d  c m r ( r , u )  = 0 . 0 3 4 7 5 ,  a n d  w h e r e  c m r  = - K - 
TABLE 3 :  Urban and R u r a l  P o p u l a t i o n s  and Death  Rates:  U.S.S.R., 1 9 7 0 .  
Age, x  ~ o ~ u l a t i o n ' ,  K(x), i n  t h o u s a n d s  Death   ate^, M6(x) 
( 1 . )  (2 . )  ( 3 . )  ( 4 . )  ( 5 . )  ( 6 . )  
T o t a l  Urban Rura l  T o t a l  Urban R u r a l  
TOTAL 241,720 135,992 105,729 0 .0083  0 .0076 0 .0091  
' s o u r c e :  Al l -Union Census o f  P o p u l a t i o n ,  1970 ,  1974,  Vol .  1, Table  3 ,  p .  15 .  The "age unknown" p o p u l a t i o n  
was a l l o c a t e d  p r o p o r t i o n a t e l y  t o  enumerated t o t a l s  i n  e a c h  age  g roup .  Age group 60-69 was 
d i s a g g r e g a t e d  by po lynomia l  i n t e r p o l a t i o n  ( 5 t h  d e g r e e ) .  
' s o u r c e :  P o p u l a t i o n  of t h e  U.S.S.R.,  1973,  1975,  p .  141. Da ta  f o r  U . S . S . R .  i n  1969-70 were r e s c a l e d  t o  
g e n e r a t e  t h e  1970 t o t a l s  f o r  u rban  and r u r a l  d e a t h s  r e p o r t e d  i n  t h e  same p u b l i c a t i o n  on D. 99 
( i . e . ,  1 ,037 ,135  u r b a n  d e a t h s  and 959,182 r u r a l  d e a t h s ) .  S i n c e  t h e  p o p u l a t i o n  t o t a l s  used i n  
t h e  denomina to r  were t h o s e  s e t  o u t  above ,  and t h e s e  i n c l u d e  t h e  "age unknown" t o t a l s ,  o u r  t o t a l  
d e a t h  r a t e s  d i f f e r  s l i g h t l y  f rom t h o s e  p r e s e n t e d  o n  p .  1 4 1  of t h e  c i t e d  s o u r c e  p u b l i c a t i o n .  
L i f e  t a b l e s  d e s c r i b e  t h e  e v o l u t i o n  o f  a h y p o t h e t i c a l  c o h o r t  
o f  b a b i e s  bo rn  a t  a  g i v e n  moment and exposed  t o  a n  unchanging  
a g e - s p e c i f i c  s c h e d u l e  o f  m o r t a l i t y .  Fo r  t h i s  c o h o r t  o f  b a b i e s ,  
t h e y  e x h i b i t  a  number o f  p r o b a b i l i t i e s  o f  d y i n g  and s u r v i v i n g  
and d e v e l o p  t h e  c o r r e s p o n d i n g  e x p e c t a t i o n s  o f  l i f e  a t  v a r i o u s  
a g e s .  
C o n v e n t i o n a l  l i f e  t a b l e s  d e a l  w i t h  m o r t a l i t y ,  f o c u s  on a  
s i n g l e  r e g i o n a l  p o p u l a t i o n ,  and i g n o r e  t h e  e f f e c t s  o f  m i g r a t i o n .  
To i n c o r p o r a t e  t h e  l a t t e r  and ,  a t  t h e  same t i m e ,  t o  e x t e n d  t h e  
l i f e  t a b l e  c o n c e p t  t o  a  s p a t i a l  p o p u l a t i o n  compr i sed  o f  s e v e r a l  
r e g i o n s  r e q u i r e s  t h e  n o t i o n  o f  a  m u l t i r e g i o n a l  l i f e  t a b l e  
(Roger s ,  1 9 7 3 ) .  Such l i f e  t a b l e s  d e s c r i b e  t h e  e v o l u t i o n  o f  
s e v e r a l  r e g i o n a l  c o h o r t s  o f  b a b i e s ,  a l l  bo rn  a t  a  g i v e n  moment 
and exposed  t o  an  unchanging  m u l t i r e g i o n a l  a g e - s p e c i f i c  s c h e d u l e  
o f  m o r t a l i t y  and  micjrat i .on.  For  e a c h  r e g i o n a l  b i r t h  c o h o r t ,  
t h e y  p r o v i d e  v a r i o u s  p r o b a b i l i t i e s  o f  d y i n g ,  s u r v i v i n g ,  and 
m i g r a t i n g ,  w h i l e  s i m u l t a n e o u s l y  g e n e r a t i n g  r e g i o n a l  e x p e c t a t i o n s  
o f  l i f e  a t  v a r i o u s  a g e s .  These  e x p e c t a t i o n s  o f  l i f e  a r e  d i s -  
a g g r e g a t e d  b o t h  by p l a c e  o f  b i r t h  and by p l a c e  o f  r e s i d e n c e  and  
w i l l  b e  d e n o t e d  by e . ( x ) ,  where i i s  t h e  r e g i o n  o f  b i r t h  and  j 
i 7 
i s  t h e  r e g i o n  o f  r e s i d e n c e .  
E x p e c t a t i o n s  of  l i f e  i n  a  m u l t i r e g i o n a l  l i f e  t a b l e  re- 
f l e c t  t h e  i n f l u e n c e s  o f  m o r t a l i t v  and  m i g r a t i o n .  Thus t h e y  
may b e  used  a s  i n d i c a t o r s  o f  l e v e l s  o f  i n t e r n a l  m i g r a t i o n ,  i n  
a d d i t i o n  t o  c a r r y i n g  o u t  t h e i r  t r a d i t i o n a l  role  a s  i n d i c a t o r s  
o f  l e v e l s  o f  m o r t a l i t y .  F o r  example,  c o n s i d e r  t h e  r e g i o n a l  
e x p e c t a t i o n s  o f  l i f e  a t  b i r t h  t h a t  a r e  set  o u t  i n  T a b l e  4 
below f o r  t h e  U.S.S.R. p o p u l a t i o n  w i t h  b o t h  s e x e s  combined. 
A baby b o r n  i n  a  r u r a l  a r e a ,  and  exposed  t o  t h e  m u l t i r e g i o n a l  
s c h e d u l e  o f  m o r t a l i t y  and  m i g r a t i o n  t h a t  p r e v a i l e d  i n  1970,  
c o u l d  e x p e c t  t o  l i v e  a n  a v e r a g e  o f  69.96 y e a r s ,  o u t  of  which 
t o t a l  a n  a v e r a g e  o f  41.17 y e a r s  would b e  l i v e d  i n  u rban  a r e a s .  
Taking  t h e  l a t t e r  a s  a  f r a c t i o n  o f  t h e  f o r m e r ,  w e  have  i n  
8 = 0.5899 a n  i n d i c a t o r  o f  t h e  ( l i f e t i m e )  r u r a l  t o  u r b a n  
r u  
m i g r a t i o n  l e v e l  t h a t  i s  i m p l i e d  by t h e  1970 m u l t i r e g i o n a l  
s c h e d u l e .  N o t e ,  t h a t  f o r  u rban  t o  r u r a l  m i g r a t i o n  t h i s  same 
i n d i c a t o r  d e c r e a s e s  t o  0 .1484.  
























